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The invention relates to a circuit arrangement, particularly for a television, 
multimedia, radio or video recording device, for transition from a range of low voltage to a 
range of higher voltage. 



Such a circuit arrangement is known from DE 28 24 141 C2. This document 
describes a circuit arrangement for transition from an I 2 L circuit to a bipolar circuit having a 
higher power output and integrated preferably on the same semiconductor chip, comprising a 
pnp current mirror mirroring a signal current from the I 2 L logic in the bipolar circuit; the 

10 emitter base path of a bipolar transistor is arranged parallel to the input of the last inverter 
stage of the I 2 L circuit and its collector is connected to the input of the pnp current mirror. 

This known circuit arrangement also provides a higher output power but it 
does not come up to the present-day technical standards when signals generated and 
processed in the low voltage range of an electric or electronic apparatus must be converted 

1 5 into output signals of a higher voltage suitable for the output of the apparatus, as is nowadays 
required in a multitude of electric and electronic apparatuses, particularly in the field of 
multimedia or also telecommunication. 

In this respect, it should be noted that increasingly stricter requirements are 
imposed on the operating period and the voltage stability of such electric and electronic 

20 apparatuses, more particularly when portable apparatuses are concerned. In this respect, the 
tendency - which will even become more manifest in future - can be recognized that the 
operating voltage of integrated circuits (ICs) used in such apparatuses is even further 
reduced, also for thermal reasons. 



25 

It is an object of the invention to provide a circuit arrangement of the type 
described in the opening paragraph having a simple and low-cost structure and operating as 
an interface between a range of low voltage and a range of higher voltage in a stable and 
reliable way, also when the voltage difference between the range of low voltage and the 
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range of higher voltage is large, for example, because the integrated circuits in a television, 
multimedia, radio or video recording device must be operated at a very low operating 
voltage, but where a relatively high output voltage is required at the output of the device. 

This object is solved by the characteristic features defined in claim 1. 
5 Advantageous embodiments and further embodiments of the present invention are defined in 
the dependent claims. 

In accordance with the teaching of the present invention, a preferably analog, 
particularly analog input signal of high precision and low current can be amplified by an 
amplification factor which, by way of example, may be of the order of 5 into a particularly 

1 0 analog output signal of a higher current by means of the at least one adapter circuit and in a 
way which is surprising to those skilled in the art. 

To this end, the input of the adapter circuit is assignable to the low voltage 
range, for example in that the input of the adapter circuit precedes at least one supply or 
driver circuit constituted as an integrated circuit by which the low current input signal can be 

15 applied to the adapter circuit; in its turn, the supply or driver circuit is then preferably 

connected to at least one low voltage source (of the order of, for example approximately 1 V 
to approximately 3.3 V). 

The adapter circuit further comprises at least one current mirroring npn 
transistor arrangement and at least one pnp current mirror arranged in series with the npn 

20 transistor current mirror, which is connected to at least one high voltage source (of the order 
of approximately 12 V) so that the amplification of the signal can be realized in the pnp 
transistor current mirror. The output of the pnp transistor current mirror behaves as a current 
source in this case, which means that the output signal leaving the adapter circuit is current- 
driven to a certain extent, i.e. not voltage-driven. 

25 To realize the voltage adaptation by means of the adapter circuit, the output of 

the adapter circuit is assignable to the higher voltage range, while the output of the adapter 
circuit may precede at least one SCART (= Syndicat des Constructeurs d'Appareils Radio 
Receteurs et Televiseurs) output preferably for television, multimedia, radio or video 
recording devices. 

30 Those skilled in the art will particularly appreciate in the present invention that 

the adapter circuit is current driven and that, in contrast to document DE 28 24 141 C2, this 
current is amplified within the adapter circuit. In comparison with the known adapter circuit, 
which can only be used for digital signals, this has the advantage that current-driven 
integrated circuits are insensitive to electromagnetic interference and disturbances, 
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particularly to induced inductive and capacitive interference signals, which is an advantage 
which will be of increasing significance in the field of integrated circuits in future technology 
generations. 

A further advantage of the present invention as compared with the adapter 
5 circuit disclosed in DE 28 24 141 C2 is that the major part of a "mixed analog/digital" 

technology can be used in the economically favorable low voltage range with the resultant 
desired small dimensions of the electric or electronic apparatuses and that only the adapter 
circuit of the present invention, to be operated in the high voltage technique, is used as a 
further integrated circuit ensuring a high output level required for, for example, a SCART 
10 connection. 

It is therefore not necessary to incorporate all elements of the circuit 
arrangement on a single chip, but rather a strict structural separation of the low voltage 
circuits and ranges of the adapter circuit assigned to at least one high voltage source can be 
realized and, in contrast to the adapter circuit with the RL element at the positive potential 
15 known from DE 28 24 141 C2, a power supply ripple rejection can be achieved with the 
present invention, i.e. fluctuations and unsteady states in the voltage power supply can be 
prevented in a reliable manner. 

To ensure a sufficient flexibility of the voltage of the output signal and 
simultaneously a high precision of the output level, the output of the adapter circuit 
20 preferably precedes a resistor for converting the output signal of a higher current into an 
output signal of a higher voltage. 

These and other aspects of the invention are apparent from and will be 
elucidated with reference to the embodiments described hereinafter. 
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In the drawing: 

Fig. 1 shows diagrammatically an embodiment of a circuit arrangement 
according to the invention. 



The circuit arrangement 100 is intended for transition from a range of low 
voltage Ui shown in the left-hand part of Fig. 1 to a range of higher voltage U G shown in the 
right-hand part of Fig. 1, for use in a television, multimedia, radio or video recording device. 
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The central part of the circuit arrangement 100 is an adapter circuit 10 
amplifying an input signal having a low current Ii into an output signal having a higher 
current I c . To this end, the input 12 of the adapter circuit 10 is assignable to the range of low 
voltage Ui in that the input 12 of the adapter circuit 10 is preceded by a driver circuit 40 by 
5 which the input signal having the low current Ii can be applied to the adapter circuit 10. 

The driver circuit 40 is connected to a low- voltage source 42 providing a low 
voltage Ui in the range from approximately 1 V to approximately 3.3 V, by which the driver 
circuit 40 supplies a DC signal having a current Ii j( jc of approximately 1 mA which is 
superimposed by an AC signal having a current Ii 3ac of approximately 1.12 mA (measured 
1 0 from peak to peak). 

Such low voltage values Ui in the range of approximately 1 V to 
approximately 3.3 V (and thus low currents Ii of the order of mA) are very desirable because 
of the necessity to use integrated circuits with very low operating voltages, but a signal 
intended for the SCART output 70 of the television, multimedia, radio or video recording 
1 5 device must have an output level width (peak to peak) exceeding the low voltage values Ui by 
a multiple. 

For this reason, the adapter circuit 10 has its input 12 connected to an npn 
transistor arrangement 14 operating as a current mirror but not amplifying the signal (ratio 
1:1). Arranged in series after the npn transistor current mirror 14 is an npn transistor 

20 arrangement 16 also operating as a current mirror and, in contrast to the npn transistor current 
mirror 14, amplifying the signal by an amplification factor of 5 (ratio 1:5). To this end, the 
pnp transistor current mirror 16 is connected to a high voltage source 30 which supplies a 
voltage of approximately 12 V so that the voltage of the high voltage source 30 exceeds the 
voltage Ui in the low voltage range (= driver circuit 40) by a multiple. 

25 For connection to the pnp transistor current mirror 16, the adapter circuit 10 

has the output 18 which is assignable to the range of higher voltage U 0 and precedes a 
resistor 50 for converting the output signal of a higher current I Q into an output signal of a 
higher voltage U 0 . This resistor 50 has a value of approximately 1 kQ and converts the DC 
signal from a current I 0)dc ( = n I^c) of approximately 5 mA (=5 1 mA) into a voltage U G ,d C 

30 (= R n Ii, dc ) of approximately 5 V (= 1 kQ ' 5 * 1 mA); this conversion goes together with a 
conversion of the AC signal from a current I 0 , ac (= n Ii,ac) of approximately 5.6 mA (= 5 
1.12 mA; measured from peak to peak) into a voltage U 0)ac (= R n ' I Uc ) of approximately 5.6 
V (= 1 kQ 5 1 .12 mA; measured from peak to peak). 
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It is particularly advantageous that the integrated adapter circuit 10 shown in 
Fig. 1 is current driven, i.e. not voltage driven, particularly as far as the output of the pnp 
transistor 16 is concerned, which to a certain extent behaves as a current source. 
Consequently, the signals of the adapter circuit 10 are very insensitive to electromagnetic 
5 interference and disturbances. Moreover, the audio output voltage control range can be raised 
by approximately 5 dB in the example described above. 

Although it cannot be explicitly derived from Fig. 1, the circuit arrangement 
according to the invention may also have more than one adapter circuits. For example, 
preferably four adapter circuit stages for two SCART stereo outputs may be provided, the 
1 0 circuit arrangement then comprising eight npn transistors and 24 pnp transistors and the four 
adapter circuits each preceding a resistor. 

It should be noted that no noticeable change of the total harmonic distortion 
(THD) can be achieved with the circuit arrangement according to the present invention. This 
advantage is illustrated in the following Table in which the relevant total harmonic distortion 
1 5 (in dB) is shown at a given frequency f (in kHz) and at a given effective value of the output 
voltage Uo,rms (in V) by square root extraction from the root mean square (rms): 

f \ U 0arms 0,5 V IV 2 V 3 V 

1kHz -64.8dB - 58.8 dB - 54.2 dB -48.1 dB 

20 5 kHz -67.2dB - 60.3 dB - 54.5 dB -49.1 dB 

20 kHz -67.6dB -61.8dB -54.8dB -49.2dB 



In this respect it should be noted that the above-mentioned values were 
obtained with a DC signal of a current l\^ Q of approximately 1 .7 mA superimposed by an AC 

25 signal of a current Ij >ac of approximately 1 .7 mA (measured from peak to peak), the 

amplification factor n was 3, and the adapter circuit fed by a 12 V high voltage source 30 
preceded an 1 kC2 resistor 50 and a 2.2 nF load (not shown, from 70 to ground). 

Although these data partially deviate to a small extent from the data of the 
circuit arrangement 100 described with reference to Fig. 1, the above-mentioned measuring 

30 values of the total harmonic distortion illustrate the predominance of the circuit arrangement 
according to the invention over conventional circuit arrangements, particularly with respect 
to complying with the requirements of the Dolby digital C standards and to the absence of 
any parasitic oscillations, even under full load. 
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